From the parent compound [Ca[Co(ethylenediamine) net having scu topology (and are thus isoreticular) with water filled channels of variable size running in one direction of the crystals. However, they crystallize in two different space groups, the chiral P2 1 (3, 4 and the low temperature form of 1) and the non-centrosymmetric P (1, 2). The potential voids upon water removal are 18-20% of the unit cell. Preliminary gas sorption measurements at 298 K and 8 bar 10, [1971][1972][1973][1974][1975][1976][1977][1978] 2010, http://pubs.acs.org/doi/full/10.1021/cg1000842 2 show substantial CO 2 and N 2 O uptake (12-14% and 15-16% by mass respectively) while the H 2 uptake was 0.18%, a relatively high value considering the low pressure and high temperature.
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Introduction
The preparation of porous materials based on coordination compounds continues to attract attention as the scope of possible applications increase [1] [2] [3] [4] [5] and commercial actors are taking an interest. 6 We have recently reported that [Ca[Co(ethylenediamine)(oxalato) 2 ] 2 ] n ·4H 2 O ( Figure 1 ) gives a 3D-net based on Ca(oxalato) 4 8-connected nodes and Co(en)(oxalato) 2 4-connected nodes resulting in a compound that retains its structure and 19% void volume even after residual solvent has been evacuated by vacuum at 160°C. 7 The network in this compound is of the relatively rare (4 4 .6 2 ) 2 (4 16 .6 12 )-scu topology 8,9 ( Figure   1 ), and in this communication we present three more similar compounds that are not all isostructural, but form the same network, thus they are said to be isoreticular 10 . Crystal Growth and Design, 10, [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] 2010 , http://pubs.acs.org/doi/full/10.1021/cg1000842 3 There are several reasons why the expansion of the parent structure to a whole series of compounds is important: From a synthetic point of view it is valuable to test the usefulness of the supramolecular synthons employed, and while the metal-oxalate-metal bridge is well known the hydrogen bonds that expand the (4,4)-grid to a 3D net (Figure 1 ) are weaker and could be more easily influenced by changes of metal ions and dimensions of the network. From an applications point of view, narrower channels are preferable for gas sorption, as it is not optimal to form more than a monolayer of the sorbed gas onto the surfaces of the pores. In addition, even if practical uses of the present materials are unlikely, a set of compounds with only small changes in pore volumes and sizes, but with a change of metal ions, may give valuable information on the factors controlling the gas sorption properties. Finally we noted that the parent compound crystallized in a non-centrosymmetric (but not chiral) space group, thus small changes in metal coordination configuration prompted by changes of the M 2+ ions could very well lead to a lowering of symmetry and thus to a chiral porous material.
From the point of view of making networks and MOF compounds, the scu-net represents a strategy where nodes with higher connectivity are linked via nodes with lower connectivity to form 3D-nets.
Compared to high-connectivity nets (higher than six) where increased connectivity will give more nearest neighbours for each node, more links traversing space and denser nets, the introduction of a second node with lower connectivity will help to ensure a certain degree of porosity to the network. A slightly more complicated network is also less prone to interpenetration, an effect that tends to plague designs based on high symmetry and low connectivity nets. One reason may be that such nets are rarely self dual; that is, creating a new network by adding nodes at the centres of the empty spaces in the first network does not generate the starting network (4,4 2D nets are typically self dual). Of the The resulting purple crystals were separated by hand from the byproducts. 
X-ray crystallography
Compounds 1-4 were analyzed at room temperature using a Rigaku R-AXIS IIc image plate system with graphite-monochromated MoKα radiation (λ = 0.7107 Å) from a RU-H3R rotating anode operated at 50 kV, 90 mA. Ninety oscillation photographs with a rotation angle of 2° were collected and processed using the CrystalClear software package. 16 Empirical corrections were applied for the effects of absorption using the REQAB program within CrystalClear. Low temperature structures of
LT were obtained using a Bruker SMART CCD diffractometer and MoKα radiation. CCD data were integrated with the SAINT package 17 and a multi-scan absorption correction was applied using
SADABS.
18 All structures were solved by direct methods (SIR-97 19 ) and refined against all F 2 data by full-matrix least-squares (SHELXL97 Table 1 .
Network analysis
The short (Schläfli) symbol gives the number of smallest rings found in the net and also the stoichiometry and the connectivity (p) of the nodes, through the relation p = ½ + (¼ + 2·(sum of superscripts)) ½ , and thus gives a rough idea of the type of network in question. The short (Schläfli) symbol, the vertex (or long) symbol, and the C10 (td10) value were calculated using TOPOS.
21,22
Gas sorption studies A schematic view of the apparatus used for the gas sorption studies is shown in Figure 3 . 23 Chamber
A is left empty as a control while chamber B contains the sample of a known weight with a plug of cotton wool. Figure 3 . A schematic view of the apparatus for recording gas sorption isotherms. 
Results

Synthesis
Structures
Crystallographic data are summarized in Table 1 and important parameters for the networks are presented in Table 2 . Figure 1 . This results in a four (at Co) and eight (at Ca) connected 3D-net with the scu topology 7 . Relevant bond-and network data are shown in Table 2 and the structure with waters omitted is plotted in Figure 4a .
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The N-H...H-N distances are always the shortest atom-atom distances across the channels, however this distance will not give a good representation of the diameter of the channels across the series of compounds as the ethylenediamine configuration is slightly different between each compound and small shifts in the torsion angles may give large difference in N-H...H-N distances. Instead, we assume that the channels are square shaped, and divide the calculated void volume with the unit cell length in the channel direction to obtain the cross-section area. An approximate measure of the diameter is then The water molecules in the channels are disordered at room temperature and could not be refined; therefore a low temperature structure determination was also performed. Surprisingly, the 173 K data show an unambiguous symmetry lowering, from the space group P to the chiral space group P2 1 . The structure with waters omitted is plotted in Figure 4b where it can be directly compared to the room temperature structure in Figure 4a (no difference is actually visible!). The chirality can be traced back to the configuration of the oxalates around calcium, in the room temperature structure there is an S 4 axis preset that has disappeared in the low temperature form, see Figure 5 . The difference is hardly noticeable to the eye, but clear from the symmetry.
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As oxalate bridges connect all the calcium ions, the integrity of the network cannot be preserved unless all complexes change conformation in the same way, and thus a chiral structure is generated.
The complete network can be compared with the room temperature form in Figures 4a and 4b .
Note that the cobalt complex unit is present as a racemate, and that this is also a requirement for the construction of the network. The hydrogen bonds of the low temperature structure are summarized in Table 3 . Figure 6 and the complete network has been plotted in Figure 7 . Relevant data are found in Table 2 . Table  2 . Moreover,
[Sr[Co(ethylenediamine)(oxalato) 2 ] 2 ] n ·4H 2 O crystallizes in the chiral space group P2 1 and this space group is also found at low temperature. A displacement ellipsoid plot is found in Figure 8a . In this compound the water molecules (but not the hydrogens) can be identified and refined, and the hydrogen bonded water chain is plotted in Figure 8b . The coordination and hydrogen bond network is identical to those in 1-3 and has not been plotted. 
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Thermogravimetric and powder X-ray measurements
The calcium and strontium derivatives (1 and 4) were subject to repeated thermogravimetric measurements. These experiments both show that although approximately four water molecules are lost from each compound, more than three water molecules are easily and rapidly resorbed from air. This means that the powder X-ray diffractogram obtained on the "dry" phase of 1 is really a diffractogram of a partially rehydrated sample. Nevertheless, this diffractogram proved more or less identical to the product "as synthesized" and also agreed well with the powder X-ray peaks calculated from the single crystal data.
Gas sorption measurements
Gas sorption studies were performed despite TGA evidence not being able to confirm that the channels are empty before sorption. In order to remove water before gas sorption, the entire apparatus was held under vacuum at 65°C for 4 hours before each run. Experiments were carried out using CO 2 , N 2 O and H 2 . All experiments were performed twice on the same sample under the identical conditions,
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19 and although the second experiment generally showed slightly higher absorption the values corresponded well as shown in Table 4 . 29 These all lack hydrogen bond abilities from the nitrogen ligands and form 1D chains, see Figure 9 . We should perhaps emphasize that this is not a simple a case of one of many types of isostructural Thus, it is not just the question of easily changing one M 2+ for another; the supramolecular synthon needs to be sufficiently persistent in order to impose the same structure on all the different metal ions.
To date, this synthon has not provided to be strong enough top impose eight-coordination on the otherwise typically six-or four-coordinated Fe(II), Co(II) and Zn(II) ions.
Bridging oxalate ions forming extended 3D structures are not uncommon, including both bimetallic compounds and tetrakis complexes. [31] [32] [33] [34] [35] [36] [37] The three-connected srs-nets formed by some of the tris-oxalate complexes have, in principle, relatively large channels, but all existing examples contain cationic templates in these voids. More links (four-connected) make the nets based on tetrakis complexes denser, and even with the large Ba 2+ ion these network compounds do not form any accessible voids. 38 However, with an additional node of lower connectivity porous compounds may be obtained as shown by 1-4.
The scu-net in these compounds is one of the nets formed by the linking of two different geometrical shapes, in this case perfect squares and perfect cubes, giving nets with two kinds of nodes (vertices) and one kind of link (edge). [Ca[Co(ethylenediamine)(oxalato) 2 ]] n ·4H 2 O was likely first example of this net in the literature, 7 and has been followed by others. 12, 13 In this context we note that classification and nomenclature are becoming increasingly important issues as more and more examples of 3D-nets are found, or deliberately synthesised. 14, [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] The network topology of the nets in this study were established by computing (see experimental part) the vertex We would like to emphasise four important reasons for adhering to the practises of assigning and naming the network topology in this way: Firstly, it helps us to understand the structures of products we get. Second, it makes it easier to compare new materials to what others have already reported if we all use the same system. Moreover, the description of a network in terms of individual motifs as ladder, chains, helices etc. depends too much on what the individual researcher sees in the structure and is as best tedious and at it's worst misleading. It thus also helps us in communicating our results to our colleagues, the third reason. Finally, these ideal nets make good blueprints for metal-organic frameworks and other network compounds, thus they help us creating new materials.
By changing the divalent metal ion the idea was to modify the size of the channel by increasing or decreasing the size of the ion. We were thus expecting a correlation between the radii of the cation and the size of the channels and this seems also to be the case, see Figure 11 . Figure 11 . The channel diameter calculated from diffraction data at 298 K (see Table 2 ) plotted against the M 2+ ionic radii (8-coordinated) . An extrapolated value for Ba 2+ has been added .
The preliminary gas sorption measurements on compound 1, which have been realised only at room temperature (see Table 3 ), reveal a relatively low capacity of carbon dioxide absorption compare to the experiments done by other groups, such as the results obtain by Arstad et al. in 2008 52 . They reported capacities for this specific gas as high as 10% by weight already at 1 atm, and up to 30% at 10 atm. Nor is it likely that more elevated pressures would significantly increase the CO 2 sorption of 1 as the pores are likely already close to saturation (the limit of carbon dioxide sorption is probably not far from the water sorption which seems to be around 10%).
On the other hand, regarding the results obtained for the hydrogen absorption, the 53 . However, it has to be emphasized that this is a single point measurement only, and the performance of this materials needs to be judged based on sorption data from a wide range of pressures and temperatures. The value of 0.17% by weight for 1 (mean of two measurements) corresponds roughly to one hydrogen atom per calcium ion.
The possibility of these compounds to adsorb larger molecules can be judged from the diameter of the channels and the kinetic diameters of possible small molecules. For 1 we have a shortest atom-atom distance across the channels of 4.9 Å, and subtracting the van der Waals radius for hydrogen (1.2 Å)
we get a conservative measure of the pore diameter as 3.7 Å. This is in qualitative agreement with the 3.9 Å obtained from the PLATON void analysis in 54 Thus, while even methane might possibly be absorbed in 1, straight chain small hydrocarbons will be too big. However, we predict ( Figure 11 ) that Accepted manuscript: Crystal Growth and Design, 10, [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] 2010 , http://pubs.acs.org/doi/full/10.1021/cg1000842 24 the corresponding barium compound will have a pore diameter of over 4.2 Å and if this material is also chiral, which seems likely, it would be interesting to test the possible interaction between the channels and the small chiral 2-butanol molecule.
Conclusions
The synthesis of compounds 2-4 indicate that the supramolecular synthons earlier proven to give a Metal-Organic Framework with a scu-net in [Ca[Co(ethylenediamine)(oxalato) 2 ] 2 ] n ·4H 2 O are reliable and can be used to prepare similar MOF:s with other cations. The gas sorption capacities are quite low for carbon dioxide but it is significant at room temperature and slightly above normal pressure in the case of hydrogen. Complementary analyses, such as hydrogen sorption isotherms, have to be performed to check if the remarkable absorption is still available at higher pressures and also at lower temperatures.
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